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Description [Omcane asoopereHZH]: 

ll306pCTCaHC ^BOOrrCH K pC&40HTBt>*B3CUlHI|KOHHba/ pafiOTOM fPMP). a BUCSBO K 010006aVf DOOCTaHOBnCHHH 

rtpuempwocm oaxonoHHoro npocTpancrea. 

Motcctch caoco6 BoocTaHoaacHMH repMenwHocra 3a*onoHHOix> npocrpawrrBa nyreia cranamH 
" 36b * TOq[Horo ******** eeyrpH ofeanHOft kcjiohhw no ot^ookhh© k 3aaonoHHo*y npocrpaHcrey 

(HOTHCTaHHC KHqKOGTH H7XM KSpUBaHHCW Sapf^a). npOHCXCWHT HaffyBaHHC 06caflH0ft KCUIOHHbl R 

/DttBH^aqHH 3a3opa wenc^y Kanomtofl h hcmchthmm aauaeu p|. 

HeAocraTSH aaanora DaMcwwrca b to*, <rro, no-nepffcoc, oo3«aHHe H36wroxmoro A aanemw nyreu 
HarjKraHHH manx-ocra BW3bnjacr paspymeHae kojiohhw He tojimo b inrrcpBanc. b xotopom b acjibceBOM 
npo^aacTBe aweercH ncucHT, ho a b HHTcpBanax, frc neweirra wrr. 3ro onaceo win qejiocTBOcra 
oecaAHQHKiuioHHM. Bo-eropux, B3pbiBaHHe 3apnna np^coc louwaoirrponHiyeiiH* uxo uoser npHeeem k 

Hanv..,™«-j KOnOHHU 0 IK*U£HTB0rt> KakfRH. 



HaHfiana ojookhm k Kaooperemoo no TcxranecKoa cynjHocTH hb/ihctc* cnocotf ycrpaHCHHH saaonoHHWx 
ncpcTOKOB nyrcM ysc/nracHSH naaMcrpa KQiioHHfat 3a npeAcnM ynpyrax Aa^opKanaa 11 HHTcpeanc asojxnnaa 
W vecjnraKHe WMMerpa KonoHHU npoasBOAJrr nyrev n^paamnieatoro HxmeacTBan aa kojiohhv Ha 

HenocTarot kmkcthopo cnocooa saavnororra b Owwdoh Tpynpaaocni paoW 3a curr hcdo»wbjoctb 

► Koropoe, kqk npaHmio. He ornnnacTCH bmcokoh Ha^cjKBocTfaio. 




3a«a^a aaMD^ita b noBMmeiran s^thbhooti pewoHTHo-B3O J iHUH0HH M x P a6or h 
Tpyno3aTpaT. 

nocraaoofflaH saflaaa AocrHraercn to*, uto b cnocooe BoccraHoaneHa* repMeriWHocTB 3aaonoHHoro 
npocTpaHCTsa nyrcM yBCiumauw AHaueTpa kotiohhw b srarcpBajic hsojihzqxh AHaMerp kojiohhw 
^OTMHBawr 3a «ct yBvnraHBann^eflcsi b oftbeue npa Teheran HesapuDnaToft paspyroaxnnefl cute* 
<HPC) 131. Koropy» saxanaBajor b KojiOHny h co^judt moct b BHrepBane HaonmniH. Ilpa ctom b KanecTBe 
HPC Brnojib3yioT cuecb m3boctkob>to ato ropHfaix h 6ypoBbce pa6oT (CWTB). 

YcncmHOCTb pCM0HTBX>-B30nnin*HDlNX pa6oT DO HCnpaBJICHmo HCTCpMCTlItmOCTH UC^CHTHOrO KCJIbUa He 

npeBbnnaer 50%. 3ro oeVwKHHcrca Tew, nro npminmrMHe BsojiHUHOHHbie uaTepaanw (b ochobhom 
PPMCHTOfcift pacTBop h pacTBopw cmoji) o6iia«ajoT o6m*u Henoc-rarooM - ycanOTHOCTbio. 

npoq cccc SKcnnyaranjaH mnaw t mw rqpMcnwaoni, 3axojiOHHoro npocrpaRCTBa csKxacTCH 9ro 
n P OBOO W rr «W B03AcftL-i«rew HarpysoK Ha oocanHyn KonoHay a njcucHTHbiH naMaau HanpHMcp, 
yciraHoweao, vro npa cameo** Rawianm b cMaaame npomioerb cnenneaHfi qeueHTHoro KauHn c 
wwidhho* yMeHMnaercH. Boc BHnu nejxJopanHH Tarae npsroqnHT k yxy^meHiDD cocto uuw qeucHTBoro 
KOiihna. B to xe bbcm*. aaimwo, to> mjiocpeflCTBCHHo b mrrepBanax nep^opaqHH cnenneHKe /kohtwit/ 
qpMCBTHoro KaifflH c kojiohhom ynyHmaerca. nocnenHHH ^ajsT oomchhiot yBenHneHHeu ctuibi npnxawi 
KonoHHbi k neucHry b peaynvraxe ee A e^puanHM. nocne onpeocoBKH oeca^HoH kojiohhw Taame kbk 
npaBJOTO, Ha6jno A aeTCH HapymeHne ee KOHTaKTa c neMeaTou. n P H 3tom HaBDonfaone HapynnsasiH aoHraKTa 
oTMexttHW b HHTepBanax nnacroB c bucokob npoHHxnieMOCTfan a KaeepHaM. B roiacrax c nonBcmeHHOB 
BOflofl HapymeHHH koht&kt& nocne onpeocoBKH ^ame acero OTwc^a»TCH b 30He do A ohc^thhoto aoirraKTa 
/BHK/(1|. 



^hhu paoKrauH nponyoayp cnocofiHocrb Ann nanprnBennoft aonw KanuKSoni Masposasopa MOKny 
oOcanffl* KonoHaoa a neueHTHbo< k&mhoa. Gopuyjiy napca-Beac6axa uoikbd HanacaTb cnenywinHM o opaoow 
|4j. 



Q = <i> / — ; 

r 1,087*10 »H 



<1> 



me - D-BByrpeHBuft naaMerp neueHTBoro Kontaa, m; 



flManeTp QDcanHott KonoHHW. m; p-nepennaA AaBneHaa, na; x -K^anaeHT ranj>aD7nwaaaDc 
conpoTHBneHHH; H-n^MHA MKKpo3a3opa, m; Q-pacaw Bonu r ^/cyr Bbcacm cjoooaaneHan D-d- $ ; P/H - 
grad P. i^e « - sasop uexny kojiohhoA a neueHTHUu aauHCM, u; grad P -rpanaeHT AaaneHMH. TIa/m. 

To^a *0P"yna /V (S^er auen, bka: V K - Ann onpeAenenan 

Q = 46<d*6> / > # <z , 

/^•1 # 087«10" 

KO^HuneHra rKRpaa7IHHCCKHX conpoTaaneHafl Heo6xonaMo BbnnicnaTt, apaTepaft PeflHom«ca 
• * t*«»«#»" a rRC v - KHKeMaTHnecKaH BH3Kocn> eoflbi / npa 70°C. v - 0 5» 10" 6 v^/c) 
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npH Typ6y7ICHTHOM PCHHMC KOS^mjfKBT COnpOTHBHCSHH 



onpcflC7iH»T no 



*° P¥y7IC: , _ 4 /" ^ liicnoBbiMH OHa^cHHjQfii: y - 0,5. JOAfVc; d - 0.166 w; « - 0,1 mm 

- 10 4 u; grad P • 4» 10 6 IU/m. 

CBereMa ypaBHCHHfl /2-4/ pem acres* mcto^om noAfopa. 

Taraw o6pa30M. <rcpe3 aaoop 0,1 u np H rpaflircirre AaancHHH 4 Mna/u k HHTcpsajiy nepfropanBii momct 
noerynaxb osono 22 w sa^bt b cyrxa. 

noBbimtaKc A aBncHHH a o6caAHod kqhohhc npBawrr k yBcmneano ce ABaucxpa. Pararra noaaabiBaioT na 
c«wmo nyxBO dob^cht* A aaneHHe b kq/iohhc, <rn*5w ce namnft paAByc yecnHwiai na 0,1 mm mi* 



OopMyna afw paflMajibHbtx iBpeMoqcaBtt HapysHofl ctcbkh TpytSw no ^a^e Hhmc hmect h*a /5/ 
, , 4 F.-P 14 " K °^ HI9ICST n y«»«a. )i ■ 0,25; E -ucwt* 



z 1 

ynpy 



un fr0CT * cra/nt, E - 2.1.K) 5 MIIa; P, -Bnyipeance AaBjifsaae, MOa; P 2 -emnnHcc flagon*, 

Mna; ri -BsyipesHntt p^niyc ipyUw. u; r 2 -bhcxhhhH pan^yc Tpydu, m. r 3 «d/r. 



nycn> P, - Pa+P^j nna PrPj-P^. 

^ e " h3<Smtcmboc flaiyieHMe b kqjiohhc no cpaBHesmo c napyrabiM naane 



TorAa 4>opwy/ia /5/ 6yAer 



6* ■ * 
= - P ^ r 



<7> 



P s 



. <rf-rf> Cl-|l><r*-r £ > npn & - 10 V P a « 20 Mna; r, - 0.075 ic r 3 - 0.084 M. 

4 » ♦ .• ( .°, n 2 a PL» 33,7 Mna. 



Z»0,076 Z *0,0»4 

•ZO 



PaCTCTM noKaabroajprr. uro eenn Mesny oteunion KonoHBon b Uf*mrm*M KanbnoM cytnecrBycr aaoop 
BcnHHHHoit 0.1 mm. to Aocraroojo b KOJioHHe oooflaTb flaBjiCHHC 33.7 MTIa h saoop 6yAcx ncpcKpwT aa CHCT 
yBenH^ma Hgetn Hcro ffaaMCTpa kojiohhm. Taaoe RaBnesnse n fl axe Conwnee moxbo cocwrn, nyrcM 
P 83 *^"^ B K <WKWHC Mocra B3 HeB3pMBQaTofl paspymaioiqefi cmccm /HPC/ h b *nacTHocra cwecn 
rosecTKOBoftj^ropHbiXM 6opoBbixpa6oT /CMTB/ (6]. 



HPC 



■ " ■ oCpaaoM npn paspymcBHH npoHKbtx xpynKHX Marrcpna/ioB (cxanuBMe nopepn*), 

octohhmx h xeneaoCeTOHHboc BqAennft, K&MEHHboc KTiaAOK. n^w Ao6bnm npHpoArax) KaMHH. 



HPC «amc Boero npa^cTaanraox coooft noponntoo6pa3Hfa£c Bxropmne a HcsspMBOonacabie MarcpBanbi 
flawimc c Bo A ofl n^HWHy» peamnoo (pH-12). npn CMonHBaHHH nopomsa HPC c boaob o6pa3ycrcH 
cycccHonH (pa*™* cmc«,). KoropaH, aamrraH b nmyp. cwaiaBBbnl a o^ktc. non^oneM 

pa=Wnianno, c tckkhcm bpcmcbh ocBaruBa-Tc*, TBq> A cer, OAHOEpeMeHHo yBOTOTBaao, b ofrbCMe. 
VB emraeHn e tXWa > cncncroHc nqparaimH komiiorchtob, bxoaotihx b cocraa HPC. dpbbqabt k 
pa3BHTmo b nmype "WpaxanBOHHoro AanneBKH (6onee 40 Mna). nofl acbctbkcm iTmparaimoKHano 
AanncHHH s Tene o6MSTa pascoBaiyrcn HanpnxcaaH, npHDOAmnHc x ero paspyxnonno Ul 

npcAnaraeMMfl cnoco6 h3qjihuhh saxonoHHoro npocrpaBcTBa ocyn^ecTBJiKHyr crieAyxnnHM ofipaaoM. 

B cKBajKHHy cnyatajoT KOJioHHy HKT c xaraM pactKTOM, uro6bi hhkhb* koho^ aaxoAHncw na 10-20 UHBXe 
BHTcpBana ncp^opaiBjM npoAyKTHBHoro nnacra. Boo6y»AanT n^Kynninno r npoMbraajoT cRBaaaray Bonoft. 
oxnajHACHHOH ao 0-10°C. 
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3aTBopfoor HPC Ha Bo^e c TewnepaTypofl 0-I0°C. 

npa cmpuTau aarpytieon npocrpaBCTBe B HKT 3aKa< nma joT cycncHomo HPC d cXWe, Hi^xomu™ iuw 
sanoimeHBH oOcaj^oa ko/iohhh b HHTcpeane 10-20 u. ^ 

npo fl aB7iHBa«rr cycneauno HPC A o Bbipanrnxumn ce ypoBHtft B HKT b aarpyfoiQU npocrpaHCTBC. 
SZ^^ ™ T *° TViy6BBhi paaKUI0XCHHR ™™ ncp^opamtOHHbix <m*pcnrf h ops 

BeoGxpRHWOCTH IipOMbiBaJOT CRfi&KHHy, BfclMMBaM HOOfclTOtJHWH o<h*u HPC. 



n^m«ioT HKT Bbmic HHrcpeana ncp^opai^m. rcpuerrvmpywrr 3aipyf5Hoc npocrpaHCToo Ha HpeuH. 
eeoCBawQioc flim pacmHpcHHH h oTBcpm^eHHw HPC. 

OcBaHBaioT CKBasHHy. 

npciD^ecTB^jr^^arao^ cnooo6a Habere* to, vro nepeKpu-roe k ana/ioa ajw nocryroieHH* aonw k 
HHTCpBany nep$opanHH npo»c*wrr hc 3a cuct raRpaHTXHtBCKcro BoawcftcTBsw Ha kojiohhv a 
O0Q 5™ H D o6ci W Baft KonoHBc uocra 10 pacmHp5oan*rocH naTepaana. 3ro. KHicpaa, 
HeofenflBMocTb ycraBDBEH naxepa; Bo-Bropbir. yioabmaer BpeuesHbie oaxpaiw na npoowsHt PHP 
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Claims (Oopuyna H3o6pereHHfl]: 

1. Cnoco6 BoocraBoancHKH i^mcttwhocth sanonoHHoro npocrpaacTBa nyrew yaraweaKH «na»«rrpa 
Konomnj b HHrcpeanc roanmgiH, orjnwaioa^iriteH tcm, vpo ^auerp kohohhw yBemwroaioT 3a cwr 
yBenHUHBaiomeflca b ofoftue npn Tocp A eHHH HeBapbtDnaroft paapymaiomeft cuoch (HPC). kotoovio 
3aKamiBa»T BK<uioimy, HcoaflaDT uocr BinrrepBane jootchohh. 
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Drawlng(s) [MeprexHl: 
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Ta6nHqa 



XapaKTepucTMica HPC 



XapaKrepHcrwca 



1. BoflocMeceBoe OTHoujewMe cycneH3nn 

2. Pacxofl nopoima, tohh Ha 1 m ofoeMa 

3. PacreKaeMocTb no KOHycy A3HHH, cm 

4. rUioTHOcrb cycneH3HH t r/CM 3 

5. 3arycreBaeM0CTb, npw TeMnepaType 20-25 rpaAycoB C mmh 

6. CMenneHne ksmhh c Tpy6ofi, Mfla 

7. ConpoTManeHMe iqmh« <t>wtbTpauM* boau, MDa Conee 

8. flaaneHH e ripn pactUHpeHnn, MfTg 



3HaneHMe 



0,3-0,5 
1.8 
20,0-25,0 
1,8 
120,0 
5,0 
60,0 
flo45.0 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
m the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 

The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here 
mixTiu-e 0116 miXtUre mining ^ driUing ° perations is used as non-explosive breaking 

The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency— they shrink. 



r 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All type's of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [ 1 ] . 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; X is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 5; P/H = grad P, where 6 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C v '= 0 5 
•10-V/c). 

In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10" 6 m 2 /c; d = 0 168 
m; 5 = 0. 1 mm = 10" 4 m; grad P = 4 • 10" 6 Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. ' 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where p. is Poinsot's factor; 
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u - 0.25; E is the elasticity module of the steel, E = 2.1. 10 5 MPa; P, is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; r, is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, = P 2 + P excess or P, - P 2 = P excess , 

Where P excess is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 8 = 10" 4 m; P 2 = 20 MPa; r, = 0.075 m; r 2 = 0.084 m 
[see original for formula] P excess = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mimng of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12) When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 6 



A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-1 0 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 -20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 

1 Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


0.3-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNII [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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